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(54) HEAT BONDING CONJUGATE FIBER, FIBER ASSEMBLY AND NONWOVEN FABRIC USING THE 
ASSEMBLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a bulky nonwoven fabric firmly bonding to cellulosic fiber hardly causing release from 
adhesive surface or falling of fiber from nonwoven fabric when a heat bonding conjugate fiber is mixed with cellulosic fiber and 
both fibers are bonded by heating and used as a nonwoven fabric. 

SOLUTION: This heat bonding conjugate fiber is combinedly used with a cellulosic fiber. The heat bonding conjugate fiber is 
obtained by conjugating a modified polyolefin (having 0.05-2 mol/kg) obtained by subjecting a vinyl monomer (hereinafter 
referred to as a modifier) containing at least one kind of compound selected from unsaturated carboxylic acids and unsaturated 
carboxylic acid anhydrides to. graft polymerization as a first component with a second component comprising a resin having 
higher milting point than the first component so that the first component continuously forms at least a part to fiber surface in 
longitudinal direction. The heat bonding conjugate fiber has 0.5-50 denier single yam fineness, 3-25 mm fiber length and 5-30 
number of crimps. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the good polyolefine system bicomponent fiber, the fiber 
aggregate, and the nonwoven fabric of a heat adhesive property with a cellulosic fiber. It is related with the fiber aggregate or a 
nonwoven fabric using the polyolefine system bicomponent fiber which the adhesive property of a cellulosic fiber, for example, 
pulp etc., is size in case it mixes with cotton with a cellulosic fiber and uses, exfoliation or omission of a cellulosic fiber cannot 
take place easily, and gives in more detail the nonwoven fabric which is the size of specific volume in bulky, and it etc. 
[0002] 

[Description of the Prior Art] As a heat adhesive property bicomponent fiber using crystalline polypropylene, what was obtained 
by carrying out melting compound spinning of crystalline polypropylene and the polyethylene as a compound component is 
known conventionally. After making Webb, as for such a conventional heat adhesive properly bicomponent fiber, usually form, 
although each fiber contact section of Webb welds by heating below by the melting point of the polypropylene component of a 
high-melting point beyond the melting point of the polyethylene component of the low melting point and a nonwoven fabric is 
formed, such a nonwoven fabric has a weak adhesive property with other heterogeneous material, such as cloth, wood, or a metal. 
Therefore, when using the above nonwoven fabrics, making other heterogeneous materials paste or forming composite material as 
a nonwoven fabric layered product combining other materials, it is necessary to newly use a binder. Moreover, even when a 
binder is used temporarily, the adhesive property is not necessarily good. 

[0003] In order to improve these troubles in recent years, it is considering as heat adhesive property fiber using the polyolefine 
which used the polymer containing an ethylene vinylacetate copolymer or its saponification object for one component of a 
bicomponent fiber, or denaturalized by (JP,53-1 26320.A), the unsaturated carboxylic acid, its metal salt, or the unsaturation 
carvone acid anhydride (JP,54-30929,A). When mixing with cotton with pulp and using these heat adhesive property fiber as a 
nonwoven fabric, the paper-making method by the wet method is learned (JP,54-30929,A). However, when based on a wet 
method, specific volume is smallness and the obtained nonwoven fabric is firmly inferior in feeling. In recent years, development 
of the nonwoven fabric which was excellent in uses, such as hygienic goods, bulky at feeling was demanded. Moreover, it was 
difficult to perform processing exfoliation or omission in processing should produce and it should be satisfied [ with hydrophilic 
fiber like a polyolefin fiber and a cellulosic fiber ] of processing since both compatibility is inferior in mixture by dry process, 
such as the carding method performed from the former. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention examines developing a specific polyolefine system heat 
adhesive property bicomponent fiber and its processing method, in order to paste up firmly with a cellulosic fiber, to be in 
obtaining the bulky nonwoven fabric to which omission of fiber cannot take place from the exfoliation or the nonwoven fabric 
from an adhesion side easily and to attain the purpose, in case mix with cotton with a cellulosic fiber, it is made to heat and paste 
up and it uses as a nonwoven fabric. 

[0005] In order to attain the above-mentioned purpose, as a result of repeating research wholeheartedly, this invention persons 
know that it is effective to heat-treat the fiber aggregate which mixed with cotton by the air RAID method, and was obtained in 
the heat adhesive property bicomponent fiber and cellulosic fiber using the specific polyolefine mentioned later by the specific 
method, and came to complete this invention. 

[0006] Furthermore, the polyoxyethylene alkyl ether of specification [ the front face of the heat adhesive property bicomponent 
fiber of this invention ], By making the fiber processing agent which consists of the specific 4th class ammonium phosphate salt 
or a specific specific polyorganosiloxane adhere to a fiber front face Furthermore, by making the fiber processing agent which 
contains these compounds by the specific ratio preferably adhere to a fiber front face at a specific rate Reduction and opening 
nature of friction of a fiber front face become good, consequently the dispersibility of heat adhesive property fiber and a cellulosic 
fiber improves, and uniform adhesion is brought about among both fiber. Therefore, it knows that exfoliation or omission of a 
cellulosic fiber will be prevented from a nonwoven fabric, and the good nonwoven fabric of initial absorptance can be obtained, 
and came to complete this invention. 
[0007] 

[Means for Solving the Problem] By this invention which takes the following composition, it succeeded in solving the 
aforementioned technical problem. 
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It is fiber which uses together with a cellulosic fiber and is used, this fiber (1) A unsaturated carboxylic acid, Or the conversion 
polyolefine (a denaturant content is 0.05-2 mols/kg) by which graft polymerization was carried out by the vinyl monomer (these 
may be called denaturant below) containing at least one sort chosen from the unsaturation carvone acid anhydride is used as the 
1 st component. The heat adhesive property bicomponent fiber which the 2nd component which consists of a resin with the 
melting point higher than the 1st component is allotted to composite, and this 1st component continues and forms a part of fiber 
front face [ at least ] in the length direction, and are the single-yam fineness of 0.5-50 deniers, the fiber length of 3-25mm, and 
5-30 crimps. 

(2) A heat adhesive property bicomponent fiber given in (1 ) term in which a denaturant contains one or more sorts of a maleic 
anhydride, an acrylic acid, or a methacrylic acid. 

(3) A heat adhesive property bicomponent fiber given in (1) term which a denaturant becomes from a maleic anhydride and 
styrene. 

(4) A heat adhesive property bicomponent fiber given in ( 1 ) term to which a denaturant serves as a maleic anhydride from one or 
more sorts of an acrylic ester or a methacrylic ester. 

[0008] (5) A component which consists of polyoxyethylene alkyl ether shown by the following general formula (1), B component 
which consists at least of the 4th class ammonium phosphate salt of a kind of chosen from the group which consists of a salt 
shown by the following general formula (2) and the following general formula (3), And a heat adhesive property bicomponent 
fiber given in either of the (1) - (4) terms which adhered to at least 1 component of A, B, and the C components in the fiber 
processing agent which consists of a C component which consists of a polyorganosiloxane shown by the following general 
formula (4). 
[0009] 
[Formula 2] 

R-0-(C 2 H 4 0)x+H (1) 


O— (2) 


R 


7 


a 0 ?/ (OA)l0R3 m 

R 5 CONH(CH2) y — N — R . O— R^ {d) 

(OA'LOR 4 



f 


Si04- 

-Si— CH 3 

u 





(4) 


[0010] R shows the hydrocarbon group of carbon numbers 12-30 among {formula, and;x are the integer of 10-50. 
respectively;Rl and R3 independently The alkyl group of carbon numbers 5-1 8, Or an ARUKENIRU machine Example; R2, R6, 
R7 Respectively R8 independently and the alkyl group of carbon numbers 1-3 R4 Example; Hydrogen Or the alkyl group or 
ARUKENIRU machine of carbon numbers 5-18 example; - the basis R5 indicates the alkyl group or ARUKENIRU machine of 
carbon numbers 7-17 to be,;X indicates the basis shown by the alkyl group of carbon numbers 1-3, or H(OA) q- to be, and;Y is 
indicated to be by the alkyl group of carbon numbers 1 -3, or H(OA') r- being shown --; — every - A It reaches and A ' each 
expresses an ethylene or a propylene machine independently respectively. (OA) q, r, the basis which (OA)l and (OA) m become 
from the repeat structure of an oxyethylene unit independently respectively, (OA 1 ) It consists of the basis or oxyethylene unit 
which consists of repeat structure of an oxypropylene unit, and an oxypropylene unit. They show the basis which consists of 
structure arranged by the basis or block which consists of structure arranged at random, and;q and r are the integers of 2-40 
independently respectively, q+r is 4-42 and;l and m are the integers of 0-20 independently respectively. 1+m - the integer of 0-20 
— it is — ;y — 2 or 3 ~ it is ~;R9, and R10, Rl 1 and R12 — each --} whose;z it is the alkyl group, the phenyl group, benzyl, or 
cyclohexyl machine of carbon numbers 1 -6 independently, and is the integer of 200-1 000 

[001 1] (6) the above — A — a component - 50 - 80 - % of the weight -- B ~ a component ~ ten - 40 - % of the weight ~ and - 
C — a component — three - 20 — % of the weight — containing — fiber ~ processing ~ an agent — fiber — receiving — 0.1 - 1.5 — 
% of the weight ~ adhering — having had - (-- five --) -- a term - a publication ~ heat - an adhesive property — a bicomponent 
fiber . 

(7) A heat adhesive property bicomponent fiber given in (6) terms whose R A component which consists of polyoxyethylene alkyl 
ether shown by the general formula (1) is polyoxyethylene alkyl ether which x becomes from the integer of 20-40 in the 
hydrocarbon group of carbon numbers 12-30. 

(8) The heat adhesive property bicomponent fiber whose rate of omission to which a cellulosic fiber drops out of the nonwoven 
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fabric is less than 25% when using together the heat adhesive property bicomponent fiber of a publication with a cellulosic fiber 
to either of the (1) - (7) terms, and it mixes with cotton, the 3 - 50 % of the weight of fiber and 97 - 50 % of the weight of 
cellulosic fibers are heated and it considers as a nonwoven fabric. 

(9) The heat adhesive property bicomponent fiber whose rate of omission to which a cellulosic fiber drops out of the nonwoven 
fabric is less than 1 5% when using together the heat adhesive property bicomponent fiber of a publication with a cellulosic fiber 
to either of the (5) - (7) terms, and it mixes with cotton, the 3 - 50 % of the weight of fiber and 97 - 50 % of the weight of 
cellulosic fibers are heated and it considers as a nonwoven fabric. 

(10) The fiber aggregate which mixed with cotton 3 - 50 % of the weight of heat adhesive property bicomponent fibers and 97 - 
50 % of the weight of cellulosic fibers of a publication by the air RAID method to either of the (1) - (9) terms. 

(1 1) The nonwoven fabric whose specific volume the rate of omission of a cellulosic fiber which heat-treats the fiber aggregate 
indicated by (1 0) terms, and is obtained by carrying out heat adhesion of the fiber intersection of a heat adhesive property 
bicomponent fiber is 25% or less, and is 40 or more cc/g. 

(12) A nonwoven fabric given in (1 1) terms whose degree of initial absorptance is 5.9 or more. 

(13) The laminating nonwoven fabric obtained by carrying out the laminating of the fiber aggregate of a publication, and other 
fiber aggregates to (10) terms, and carrying out heat adhesion of the heat adhesive property fiber. 

(14) The laminating nonwoven fabric obtained by carrying out the laminating of the fiber aggregate of a publication, and other 
sheets to (10) terms, and carrying out heat adhesion of the heat adhesive property fiber. 

(15) The wiper using the fiber aggregate, a nonwoven fabric, or a laminating nonwoven fabric given in either of the (10) - (14) 
terms. 

(16) The absorber using the fiber aggregate, a nonwoven fabric, or a laminating nonwoven fabric given in either of the (10) - (14) 
terms. 

[0012] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. The heat adhesive property bicomponent fiber of 
this invention uses a conversion polyolefme as the 1st component, uses a resin with the melting point higher than the 1st 
component as the 2nd component, and is a bicomponent fiber by which this 1st component continues and comes to form a part of 
fiber front face [ at least ] in the length direction. The denaturant used for a conversion polyolefme is a vinyl monomer containing 
at least one sort chosen from a unsaturated carboxylic acid and its acid anhydride, can use as an indispensable component the 
unsaturated carboxylic acid specifically chosen from the maleic anhydride, the maleic acid, the acrylic acid, the methacrylic acid, 
etc., or its anhydride, and can also contain the other vinyl monomer. As the other vinyl monomer, it excelled in radical 
polymerization nature and general-purpose monomer use can be carried out. 

[001 3] For example, methacrylic esters, such as styrene, such as styrene and an alpha methyl styrene, a methyl methacrylate, an 
ethyl methacrylate, methacrylic-acid 2-hydroxyethyl, and dimethylaminoethyl methacrylate, or the same acrylic ester can be 
mentioned. The concentration in the conversion polyolefme of these vinyl monomers is 0.05-2 mols/kg. Among those, the total 
quantity of a unsaturated carboxylic acid or an acid anhydride is 0.03-2 mols/kg. The carboxylic acid or acid anhydride in a 
conversion polyolefme is a component which contributes to an adhesive property directly, and by helping uniform distribution 
into the polymer of an acid, with rescuing an adhesive property from the side, other vinyl monomers give polarity to a polar scarce 
polyolefme, improve compatibility with a cellulosic fiber, and also contribute to improvement in uniform distribution. The side 
chain which consists of a block copolymer by being able to perform carrying out the graft polymerization of these vinyl monomers 
to trunk polymer by the usual method, and it introducing the side chain which mixes a vinyl monomer with a unsaturated 
carboxylic acid or an acid anhydride to a polyolefme, and becomes it from a random copolymer using a radical initiator, or 
carrying out the polymerization of the different-species monomer one by one can be introduced. 

[0014] As for the trunk polymer of a conversion polyolefme, polyethylene, polypropylene, and polybutene 1 grade are used. As 
polyethylene, high density, straight chain-like low density, and a low density polyethylene are used. These are the gay of density 
0.90 - 0.97 g/cm3, or a copolymer with other alpha olefins, and the melting point is about 100-135-degree C polymer. 
Polypropylene is the crystalline polymer of 130-170 degrees C of melting points, and is a copolymer with a gay or other olefins. A 
polybutene -1 is the crystalline polymer of 1 10-130 degrees C of melting points, and is a copolymer with a gay or other olefins. In 
these polymer, when the ease of the melting point range and a graft reaction is taken into consideration, polyethylene is desirable. 
[0015] The conversion polyolefme used as the 1st component is single, and can be used as two or more sorts of mixture of the 
above-mentioned conversion polyolefme, or mixture of a conversion polyolefme and trunk polymer. What is necessary is just to 
go into the range whose content of the denaturant in polymer is 0.05-2 mols/kg, when it is the mixture of different-species 
polymer. 

[0016] As a resin with the melting point higher than the 1st component used as the 2nd component, crystalline polymers, such as 
trunk polymer of the aforementioned conversion polyolefme or polyester, and a polyamide, can be used. In these polymer, a 
polypropylene homopolymer or ethylene, the butene-1 of the crystalline polypropylene copolymer which is a copolymer with an 
alpha olefin, etc. are desirable seen from the field of chemical resistance and the melting point. 


